Biosynthesis and cocoon-export of a recombinant globular protein in transgenic silkworms.
A gene construct was made by fusing the coding sequence of the red fluorescent protein (DsRed) to the exon 2 of the fibrohexamerin gene (fhx), that encodes a subunit of fibroin, the major silk protein of the silkworm Bombyx mori. The fusion gene was inserted into a piggyBac vector to establish a series of transgenic lines. The expression of the transgene was monitored during the course of larval life and was found restricted to the posterior silk gland cells as the endogenous fhx gene, in all the selected transgenic lines. The exogenous polypeptide was secreted into the lumen of the posterior silk gland together with fibroin, and further exported with the silk proteins as a foreign constituent of the cocoon fiber. The capacity of DsRed to emit fluorescence in the air-dried silk thread led to show that the recombinant protein was distributed over the whole length of the fiber. A remarkable property of the system lies in the localization of the globular protein at the periphery of the silk thread, allowing its rapid and easy recovery in aqueous solutions, without dissolving fibroin. The procedure represents a novel and promising strategy for the production of massive recombinant proteins of biomedical and pharmaceutical interest, with reduced cost.